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Other Processes

Hydrogen can also be produced by the electrolysis of water.  Current
state-of-the-art electrolysis plants require a very high capital invest-
ment, but significant progress is being made in reducing capital costs by
raising pressures and improving electrodes and electrolytes.  (In the
discussion of costs below, the cost of hydrogen production by electro-
lysis is based on a performance similar to that projected for the General
Electric Solid Electrolyte Process.)

Presently under investigation in various parts of the world are a
number of processes that produce hydrogen from water by a series of heat-
driven multiple-step reactions. While these exploratory studies are in
too early a stage to make accurate estimates of system efficiency and
costs, it appears unlikely at this time that they will be competitive with
the current method of releasing hydrogen from water by combining the
oxygen in the water with the carbon in coal.  Processes using nuclear-
generated heat to break water down into hydrogen and oxygen in a closed
cycle must compete with processes in which nuclear-generated heat is used
to produce electricity that is then used to remove the hydrogen from water
by electrolysis.

The best of the thermochemical processes, offering efficiencies in
the 40-50 percent range, appear to be at least as efficient as electroly-
sis with a Rankine-cycle generator working over the same temperature
range, and may be somewhat more efficient.

A number of other ways of producing hydrogen are of interest. One
involves the use of iron to decompose water. The hydrogen in the water
is released by the formation of iron oxide, which is then converted
back into iron in a reduction process using gas produced from coal.
A version of this process, under development at the Institute of Gas
Technology with support from a number of utility and industrial groups
and the U.S. Department of Energy, was carried to the pilot plant stage
on a scale that used two tons of coal per day.

The use of CO^ and E^S acceptors such as limestone during the gasi-
fication of coal can yield refining grade hydrogen in one step, but the
problems, involving limestone life and regeneration, are still serious.

The use of air instead of oxygen in multiple-bed fluid solids systems
has considerable potential if the problems can be overcome. Advances in
technology and design could make this approach attractive.

Comparative Costs

In comparing the costs of the various processes, we assume that the new
generation of closed-cycle thermochemical processes will have costs and
efficiencies comparable to those of new electrolysis processes. Figure
36 shows the projected costs (in 1980 dollars) of plants producing